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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a cylindrical motor capable of 
attaining high output, and slimness, especially in the radial 
di rect ion. 

SOLUTION: This cylindrical motor comprises a magnet which is formed 
into a cylindrical shape and at least, of which an outer periphery 
is divided in the circumferential direction and polarized 
alternately for different poles, a first bobbin wound with a coil, 
a second bobbin wound with a coil, a first outer pole energized by 
the coil wound around the first bobbin and facing an outer 
periphery of one end of the magnet, a hollow and roughly- 
cylindrical first inner pole facing the inner periphery of the 
magnet, a second outer pole magnetized by the coil wound around the 
second bobbin and facing an outer periphery of the other end of the 
magnet, and a hollow and roughly-cylindrical second inner polar 
part facing the inner periphery of the magnet. The magnet is formed 
with a hollow fitting part fitted so as to be slidable on a fitting 
member provided on the first or second inner pole. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor characterized by providing the following. The magnet magnetized by turns by the pole where peripheral faces 
divide and differ in a hoop direction at least while being formed in the shape of a cylindrical shape. The 1st bobbin around which the 
coil was wound. The 2nd bobbin around which the coil was wound. The 1st outside magnetic pole section which is excited with the 
coil wound around the 1st bobbin of the above, and counters the peripheral face by the side of the end of the aforementioned magnet, 
The inner skin of the aforementioned magnet is countered. The 1st hollow outline cylindrical shape-like inside magnetic pole section, 
It is excited with the coil wound around the 2nd bobbin of the above, counter the 2nd [ which is the aforementioned magnet ] outside 
magnetic pole section which already counters the peripheral face by the side of an end, and the inner skin of a magnet, and it has the 
2nd hollow outline cylindrical shape-like inside magnetic pole section. The aforementioned magnet is the hollow fitting section which 
fits in possible [ the fitting member with which the above 1st or the 2nd inside magnetic pole section was equipped, and sliding ]. 
[Claim 2] The quantity of light adjusting device characterized by having the drawing wing which drives by the output of a connection 
means to connect with the motor, opening arranged at the centrum of the inside magnetic pole section of the above 1st, or the centrum 
of the 2nd inside magnetic pole section, and the aforementioned magnet which are characterized by providing the following, and to 
rotate, and this connection means, and adjusts the amount of openings of the aforementioned opening. The magnet magnetized by 
turns by the pole where peripheral faces divide and differ in a hoop direction at least while being formed in the shape of a cylindrical 
shape. The 1st bobbin around which the coil was wound. The 2nd bobbin around which the coil was wound. The 1st outside magnetic 
pole section which is excited with the coil wound around the 1st bobbin of the above, and counters the peripheral face by the side of 
the end of the aforementioned magnet, The inner skin of the aforementioned magnet is countered, it is excited with the coil wound 
around the hollow outline cylindrical shape-like the 1st inside magnetic pole section and 2nd bobbin of the above, the 2nd [ which is 
the aforementioned magnet ] outside magnetic pole section which already counters the peripheral face by the side of an end, and the 
inner skin of a magnet are countered, and it is the 2nd hollow outline cylindrical shape-like inside magnetic pole section. 
[Claim 3] The lens barrel characterized by providing the following. The magnet magnetized by turns by the pole where peripheral 
faces divide and differ in a hoop direction at least while being formed in the shape of a cylindrical shape. The 1st bobbin around which 
the coil was wound. The 2nd bobbin around which the coil was wound. The 1st outside magnetic pole section which is excited with 
the coil wound around the 1st bobbin of the above, and counters the peripheral face by the side of the end of the aforementioned 
magnet, The inner skin of the aforementioned magnet is countered. The 1st hollow outline cylindrical shape-like inside magnetic pole 
section, The motor which was excited with the coil wound around the 2nd bobbin of the above, countered the 2nd [ which is the 
aforementioned magnet ] outside magnetic pole section which already counters the peripheral face by the side of an end, and the inner 
skin of a magnet, and was equipped with the 2nd hollow outline cylindrical shape-like inside magnetic pole section, A move means to 
connect with the optical means and the aforementioned magnet which have an optical axis in the centrum of the inside magnetic pole 
section of the above 1st, or the centrum of the 2nd inside magnetic pole section, to rotate, and to move the aforementioned optical 
means in the direction of an optical axis by this rotation. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the motor constituted micro, the quantity of light adjusting device using it, and a lens 

barrel. 

[0002] 

[Description of the Prior Art] There are some which are shown in drawing 8 as a step motor of the shape of a conventional small 
cylindrical shape. A stator coil 1 05 is wound around a bobbin 1 0 1 in the shape of the said heart, and pinching fixation of the bobbin 
101 is carried out from shaft orientations in two stator yokes 106, and the stator gear teeth 106a and 106b are arranged by turns at the 
bore side circumferencial direction of a bobbin 101 at the stator yoke 106, the stator yoke 106 of the stator gear teeth 106a or 106b and 
one is fixed to a case 103, and the stator 102 is constituted. 

[0003] A flange 115 and a bearing 108 are fixed to one side of 2 sets of cases 103, and other bearings 108 are being fixed to the case 
103 of another side. Rota 109 consists of a Rota magnet 111 fixed to the rotor shaft 1 10, and the Rota magnet 1 1 1 forms the opening 
section of stator yoke 106a of a stator 102, and a radial. And the rotor shaft 1 10 is supported possible [ rotation ] between two bearings 
108. 

[0004] However, since the case 103, the bobbin 101, the stator coil 105, and the stator yoke 106 were arranged in the shape of the said 
heart at the periphery of Rota, the above-mentioned conventional small step motor shown in drawing 8 had the fault to which the 
dimension of a motor becomes large. Moreover, since it does not act to the Rota magnet 111 effectively in order that the magnetic flux 
generated by energization to a stator coil 105 may mainly pass the end face 106al of stator gear-tooth 106a, and the end face 106bl of 
stator gear-tooth 106b, as shown in drawing 9 , the output of a motor has the fault which does not become high. 
[0005] These people have proposed the motor which solved such a problem to JP,09-33 1666,A. This proposed motor forms Rota 
which consists of a permanent magnet magnetized by turns by pole which carries out a division- into-equal-parts rate to a 
circumferencial direction, and is different in the shape of a cylindrical shape. The 1st coil, Rota, and the 2nd coil are arranged in order 
to the shaft orientations of this Rota. The 1st outside magnetic pole and the 1st inside magnetic pole which are excited with the 1st coil 
are made to counter the peripheral face and inner skin of Rota. It constitutes so that the 2nd outside magnetic pole and the 2nd inside 
magnetic pole which are excited with the 2nd coil may be made to counter the peripheral face and inner skin of Rota, and the axis of 
rotation which is a rotor shaft is taken out from the inside of a cylindrical shape-like permanent magnet. 
[0006] Although an output is high and the motor of such composition can make the dimension of a motor small, easy-ization of 
junction to a rotor shaft and a permanent magnet is desired. Furthermore, with the above-mentioned composition, by making a magnet 
thin, distance between the 1st outside magnetic pole and the 1st inside magnetic pole and distance between the 2nd outside magnetic 
pole and the 2nd inside magnetic pole can be made small as a result, and magnetic reluctance of a magnetic circuit can be made small. 
According to this, the current passed in the 1st coil and the 2nd coil can generate much magnetic flux with few current. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since it arranges so that it may become an optical axis and parallel within the 
lens-barrel of a camera, since the motor of the type indicated by above-mentioned JP,09-331666,A etc. had the shape of a solid 
cylindrical shape, and a drawing wing, a shutter, a lens, etc. were driven, when it was going to use, the radius size of a lens-barrel 
became the value which applied the diameter of a motor to the radius of a lens, or the radius size of drawing opening, and the diameter 
of the lens-barrel of a camera 

[0008] The situation is shown in d rawi ng 10 . If M, a lens-barrel cope plate, or a quantity of light adjustment is set to 300, opening is 
set to 30 1 for a motor and the diameter of D2 and the lens-barrel cope plate 3 00 is set [ the diameter of Motor M ] to D3 for the 
diameter of Dl and opening 301, the diameter D3 of the lens-barrel cope plate 300 will become above at least (2xDl+D2). A 
doughnut type motor with a radial thin thickness size was desired to such a use. Moreover, miniaturization is desired also about lens- 
barrel equipment or the quantity of light adjustment. 

[0009] Moreover, what extracts by the motor of the shape of an anchor ring in the air, and drives a wing is proposed by JP,53- 
37745,A, JP,57-166847,A, etc. Since these were the configurations which wind a coil around a hollow-like magnet outside, all of the 
thickness of a coil, the thickness of a magnet, and the thickness of a stator will be added to radial thickness, and they were not enough 
as a doughnut type motor with a radial thin thickness size. 

[0010] Furthermore, what drives a lens is proposed by JP,56-172827,U etc. Since the medial axis of a coil was arranged in the 
direction which goes focusing on the optical axis of a lens-barrel, the coil configuration became complicated, or the assembly became 
complicated, part mark of this increased, equipment itself did not become compact and it had the trouble that the number of a coil 
increased and cost also became high. 

[001 1] The purpose of this invention is for an output to offer [ 1st ] the motor of the shape of a thin cylinder about radial especially 
highly. 
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[0012] The purpose of this invention is to offer [ 2nd ] the quantity of light adjusting device of a compact (minor diameter). 

[0013] The purpose of this invention is to offer [ 3rd ] the lens barrel of a compact (minor diameter). 

[0014] 

[Means for Solving the Problem] The magnet magnetized by turns by the pole where peripheral faces divide and differ in a hoop 
direction at least while this invention was formed in the 1st in the shape of a cylindrical shape, in order to solve the above-mentioned 
technical problem, The 1st bobbin around which the coil was wound, and the 2nd bobbin around which the coil was wound, The 1st 
outside magnetic pole section which is excited with the coil wound around the 1st bobbin of the above, and counters the peripheral 
face by the side of the end of the aforementioned magnet, The inner skin of the aforementioned magnet is countered. The 1st hollow 
outline cylindrical shape-like inside magnetic pole section, It is excited with the coil wound around the 2nd bobbin of the above, 
counter the 2nd [ which is the aforementioned magnet ] outside magnetic pole section which already counters the peripheral face by 
the side of an end, and the inner skin of a magnet, and it has the 2nd hollow outline cylindrical shape-like inside magnetic pole 
section. It is characterized by equipping the aforementioned magnet with the hollow fitting section which fits in possible [ the fitting 
member with which the above 1st or the 2nd inside magnetic pole section was equipped, and sliding ]. 

[0015] In the above-mentioned composition, the aforementioned magnet can be used as a hollow cylinder-like motor by having had 
the hollow fitting section which fits in possible [ the fitting member with which the above 1st or the 2nd inside magnetic pole section 
was equipped, and sliding ]. Since the magnetic flux generated with a coil crosses the magnet between an outside magnetic pole and 
an inside magnetic pole Since an output serves as a high motor since it acts effectively, and the thickness size about radial is mostly 
decided in the three sum totals, the thickness of a magnet, an inside magnetic pole, and an outside magnetic pole As compared with 
the motor of the type indicated by a thing, above-mentioned JP,09-33 1666,A, etc. of the type which arranges a coil on the outside of 
the usual magnet, the motor of the shape of a cylinder with a radial thin size can be offered. The diameter Dl of the motor of the type 
indicated by JP,09-331666,A etc. becomes a size beyond x2 at least (magnet thickness + inside magnetic pole + outside magnetic 
pole). 

[0016] Since D3 is set to (2xDl+D2) (magnet thickness + inside magnetic pole + outside magnetic pole), the diameter of the lens- 
barrel cope plate 300 will become a size beyond x4+D2, as explanation was given [ above-mentioned ], when this was carried in a 
lens-barrel cope plate. When using the motor of the composition of this invention, it will end with the lens-barrel cope plate of the size 
of outline (magnet thickness + inside magnetic pole + outside magnetic pole) x2+D2. that is, the thickness size about radial [ which 
can use a centrum for another function by making it the above-mentioned composition / doughnut type ] - the motor of thin high 
power can be attained 

[0017] The magnet magnetized by turns by the pole where peripheral faces divide and differ in a hoop direction at least while this 
invention was formed in the 2nd in the shape of a cylindrical shape, in order to solve the above-mentioned technical problem, The 1st 
bobbin around which the coil was wound, and the 2nd bobbin around which the coil was wound, The 1st outside magnetic pole section 
which is excited with the coil wound around the 1st bobbin of the above, and counters the peripheral face by the side of the end of the 
aforementioned magnet, The inner skin of the aforementioned magnet is countered. The 1st hollow outline cylindrical shape-like 
inside magnetic pole section, The motor which was excited with the coil wound around the 2nd bobbin of the above, countered the 
2nd [ which is the aforementioned magnet ] outside magnetic pole section which already counters the peripheral face by the side of an 
end, and the inner skin of a magnet, and was equipped with the 2nd hollow outline cylindrical shape-like inside magnetic pole section, 
It is the quantity of light adjustment characterized by having the drawing wing which drives by the output of a connection means to 
connect with opening and the aforementioned magnet which have been arranged at the centrum of the inside magnetic pole section of 
the above 1st, or the centrum of the 2nd inside magnetic pole section, and to rotate, and this connection means, and adjusts the amount 
of openings of the aforementioned opening. 

[0018] In the above-mentioned composition, the aforementioned magnet can be used as a hollow cylinder-like motor by having had 
the hollow fitting section which fits in possible [ the fitting member with which the above 1st or the 2nd inside magnetic pole section 
was equipped, and sliding ]. Moreover, since the magnetic flux generated with a coil crosses the magnet between an outside magnetic 
pole and an inside magnetic pole Since an output serves as a high motor since it acts effectively, and the thickness size about radial is 
mostly decided in the three sum totals, the thickness of a magnet, an inside magnetic pole, and an outside magnetic pole As compared 
with the motor of the type indicated by a thing, above-mentioned JP,09-33 1666,A, etc. of the type which arranges a coil on the outside 
of the usual magnet, a radial size serves as a motor of the shape of a thin cylinder. The diameter D l of the motor of the type indicated 
by JP,09-33 1666,A etc. becomes a size beyond x2 at least (magnet thickness + inside magnetic pole + outside magnetic pole). Since 
D3 is set to (2xDl+D2) (magnet thickness + inside magnetic pole + outside magnetic pole), the diameter of the quantity of light 
adjustment 300 will become a size beyond x4+D2, as explanation was given [ above-mentioned ], when this was carried in a quantity 
of light adjustment. When using the motor of the composition of this invention, a centrum can be used as an optical path and it will 
end with the quantity of light adjustment of the size of outline (magnet thickness + inside magnetic pole + outside magnetic pole) 
x2+D2. 

[0019] The magnet magnetized by turns by the pole where peripheral faces divide and differ in a hoop direction at least while this 
invention was formed in the 3rd in the shape of a cylindrical shape, in order to solve the above-mentioned technical problem, The 1st 
bobbin around which the coil was wound, and the 2nd bobbin around which the coil was wound, The 1 st outside magnetic pole section 
which is excited with the coil wound around the 1st bobbin of the above, and counters the peripheral face by the side of the end of the 
aforementioned magnet, The inner skin of the aforementioned magnet is countered. The 1st hollow outline cylindrical shape-like 
inside magnetic pole section, The motor which was excited with the coil wound around the 2nd bobbin of the above, countered the 
2nd [ which is the aforementioned magnet ] outside magnetic pole section which already counters the peripheral face by the side of an 
end, and the inner skin of a magnet, and was equipped with the 2nd hollow outline cylindrical shape-like inside magnetic pole section, 
It is lens-barrel equipment characterized by offering a move means to connect with the optical means and the aforementioned magnet 
which have an optical axis in the centrum of the inside magnetic pole section of the above 1st, or the centrum of the 2nd inside 
magnetic pole section, to rotate, and to move the aforementioned optical means in the direction of an optical axis by this rotation. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 06/30/2003 



Page 3 of 6 

r00201 In the above-mentioned composition, the aforementioned magnet can be used as a hollow cylinder-like motor by having had 
the hollow fitting section which fits in possible [ the fitting member with which the above 1st or the 2nd inside magnetic pole section 
was equipped, and sliding ]. Since the magnetic flux generated with a coil crosses the magnet between an outside magnetic pole and 
an inside magnetic pole Since an output serves as a high motor since it acts effectively, and the thickness size about radial is mostly 
decided in the three sum totals, the thickness of a magnet, an inside magnetic pole, and an outside magnetic pole As compared with 
the motor of the type indicated by a thing, above-mentioned JP,09-331666,A, etc. of the type which arranges a coil on the outside of 
the usual magnet, a radial size serves as a motor of the shape of a thin cylinder. The diameter D l of the motor of the type indicated by 
JP 09-331666 A etc. becomes a size beyond x2 at least (magnet thickness + inside magnetic pole + outside magnetic pole). Since D3 
is set to (2xDl+D2) (magnet thickness + inside magnetic pole + outside magnetic pole), the diameter of lens-barrel equipment 300 
will become a size beyond x4+D2, as explanation was given [ above-mentioned ], when this was carried m lens-barrel equipment. 
When using the motor of the composition of this invention, a centrum can be used as an optical path and it will end with the lens- 
barrel equipment of the size of outline (magnet thickness + inside magnetic pole + outside magnetic pole) x2+D2. 

[SLlel (Example 1) Drawing 1 - drawing 6 are drawings showing the example of this invention, among those drawing. Us the 
decomposition perspective diagram of a quantity of light adjusting device, and drawing 2 is the cross section of a quantity of light 
adjusting device, and a cross section in which dr awin g 3 - drawing 6 show the relation of the member of the portion of the motor ot 

lo0221 The magnet 1 which 1 is the magnet of the shape of a cylindrical shape which constitutes Rota in drawjng_6 , and is this Rota 
from drawing 1 If n division of the periphery front face is done at a circumferencial direction and it is the magnetization sections la 
lb lc Id le If lg lh li lj lk, lm, In, lp, lq, and lr which are divided into 16 in <this example and by which> south pole and N 
pole were'majmetized by turns These magnetization sections la, lc, le, lg, li, lk, In, and lq are magnetized by the south pole, and 
the magnetization sections lb, Id, If, In, lj, lm, lp, and lr are magnetized by N pole. Moreover, the magnet 1 is constituted by the 
plastics magnet material formed by injection molding. Thereby, the thickness about cylindrical shape-like radial can be constituted 
very thinly, or [ that, as for a magnet 1 , the inner skin has a weak magnetization distribution compared with a peripheral face ] - or it 
is not magnetized at all, or when it is the south pole, a pole, i.e., a peripheral face, contrary to a peripheral face, the inner skin of the 
range is magnetized by N pole . „. . 

[0023] moreover - a magnet 1 - a shaft-orientations center section - a bore - smallness - it has Is of rib sections Pin It is prepared 

in Is of these rib sections. . , ... , 

[00241 It is arranged in the position which 2 is a cylindrical shape-like coil, and coils 2 are the aforementioned magnet 1 and this heart, 
and put the magnet 1 on shaft orientations, and a coil 2 is the size as the outer diameter of the aforementioned magnet 1 with the 

almost same outer diameter. . , , .. . „ 

[0025] 18 is the 1st stator which consists of soft magnetic materials, and the 1st stator consists of an outer case and a hollow pilaster- 
like container liner. The outer case of the 1st stator 18 forms in the point, Individual (N / 2-1) 18a, 18b, 18c, 18d, 18e ,18f, 18g, and 
1 8h i e the 1 st eight outside magnetic pole, which counters the peripheral face of a magnet 1 . Moreover, it forms in the point at the 
hollow pilaster-like container liner, Individual (N / 2-1) 18i, 18j, 18k, 18m, 18n, 18p, 18q, and 18r, i.e., the 1st eight inside magnetic 
pole which counters the inner skin of a magnet 1. The outside magnetic poles 18a, 18b, 18c, and 18d of the 1st stator of the above, So 
that 18e 18f, 18g, 18h,andthe 1st inside magnetic pole 18i, 18j, 18k, 18m, 18n, I8p, 18q,and 1 8r may become in phase on both sides 
of a magnet 1, respectively It is formed, and further, the integral multiple of the degree of 360/<n/2>, i.e., 45 degree shifts ready 
several times, and each magnetic pole section is formed so that it may become in phase to the magnetization phase of the magnet 1 

which counters. , . . • , 

[00261 It is arranged in the position which 4 is a cylindrical shape-like coil, and coils 4 are the aforementioned magnet 1 and this heart, 
and inserts a magnet 1 into shaft orientations with a coil 2, and a coil 4 is the size as the outer diameter of the aforementioned magnet 

1 with the almost same outer diameter. .. 
100271 19 is the 2nd stator which consists of soft magnetic materials, and the 2nd stator consists of an outer case and a hollow pilaster- 
like container liner. The outer case of the 2nd stator 19 forms in the point, Individual (N / 2-1) 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 
19h i e the 2nd eight outside magnetic pole, which counters the peripheral face of a magnet 1 . Moreover, it forms in the point at the 
hollow pilaster-like container liner, Individual (N / 2-1) 19i, 19j, 19k, 19m, 19n, 19p, 19q, and 19r, Le. the 2nd eight inside magnetic 
pole which counters the inner skin of a magnet 1. The outside magnetic poles 19a, 19b, 19c, and 19d of the 2nd stator of the above 
So that 19e, 19f, 19g, 19h, and the 2nd inside magnetic pole 19i, 19j, 19k, 19m, 19n, 19p, 19q, and 19r may become in phase on both 
sides of a magnet 1, respectively It is formed, and further, the integral multiple of the degree of 360/<n/2>, i.e 45 degree, shifts ready 
several times, and each magnetic pole section is formed so that it may become in phase to the magnetization phase of the magnet 1 

which counters. , „ , . , . . . , fl „ , ok 

[0028] Outside magnetic poles 18a, 18b, 18c, 18d, 18e, 18f, 18g, and 18h of the 1st stator 18 And outside magnetic poles 19a, 19b, 
19c 19d 19e 19f 19g and 19h of the 2nd stator 19 It is constituted by the gear tooth which extends to a notch hole, a snatt, and a 
parallel direction. Formation of a magnetic pole is attained making the diameter of a motor into the minimum by this composition. 
That is although the diameter of the part motor will become large if an outside magnetic pole will be formed with the irregularity 
prolonged in radial, since the gear tooth which extends to a notch hole, a shaft, and a parallel direction constitutes the outside magnetic 
pole from this example, the diameter of a motor can be stopped to the minimum. By moreover, the 1st stator 18 and 2nd stator 19 With 
the gear tooth which extends to a notch hole, a shaft, and a parallel direction Outside magnetic poles 18a, 18b 18c, 18d, 18e 18t, lag, 
and 18h constituted And outside magnetic poles 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 19 Face each other, and 
although arranged, the 1 st stator and the phase of the 2nd stator - 1 80/n times - that is, 1 1 .25 degrees shifts and it is arranged 
[0029] Outside magnetic poles 18a, 18b, 18c, 18d, 18e, 18f, 18g,and I Shofthe 1st stator 18 And 18 , 18j 18k 18m, 18n 18p, 18q 
and 18r used as the 1st inside magnetic pole are formed so that the peripheral face and inner skin by the side of the end of a magnet 1 
may be countered and the end side of a magnet 1 may be put. 
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[0030] Outside magnetic poles 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 19 And 19i, 19j, 19k, 19m, 19n, 19p, 19q, 
and 19r used as the 2nd inside magnetic pole are formed so that the peripheral face and inner skin by the side of the other end of a 
magnet 1 may be countered and the other end side of a magnet 1 may be put. 

[003 1] a coil 2 being formed between the outer case of the 1st stator 18, and a container liner, and being energized by this coil 2 
outside magnetic poles 18a, 18b, 18c, 18d, 18e, 18f, 18g, and 18h of the 1st stator 18 And the inside magnetic poles 18i, 18j, 18k, 
18m, 18n, 18p, 18q, and 18r are excited. 

[0032] a coil 4 being formed between the outer case of the 2nd stator 19, and a container liner, and being energized by this coil 4 - 
outside magnetic poles 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 19 And the inside magnetic poles 19i, 19j, 19k, 
19m, 19n, 19p, 19q, and 19r are excited. 

[0033] Therefore, the magnetic flux generated with a coil 2 is the outside magnetic poles 18a, 18b, 18c, 18d, 18e, 18f, 18g, and 18h. 
And since the magnet 1 which is Rota between the inside magnetic poles 18i, 18j, 18k, 18m, 18n, 18p, 18q, and 18r is crossed It acts 
on the magnet which is Rota effectively. The magnetic flux generated with a coil 3 is the outside magnetic poles 19a, 19b, 19c, 19d, 
19e, 19f, 19g, and 19h. And since the magnet 1 which is Rota between the inside magnetic poles 19i, 19j, 19k, 19m, 19n, 19p, 19q, 
and 19r is crossed It acts on the magnet which is Rota effectively, and the output of a motor is heightened. 
[0034] Moreover, the magnet 1 is constituted by the plastics magnet material formed by injection molding as described above, and 
thereby, it can constitute the thickness about cylindrical shape-like radial very thinly. 

[0035] Therefore, outside magnetic poles 18a, 18b, 18c, 18d, 18e, 18f, 18g, and 18h of the 1st stator 18 The magnetic reluctance of the 
magnetic circuit which distance with the inside magnetic poles 18i, 18j, 18k, 18m, 18n, 18p, 18q, and 18r can be made very small, and 
is formed of a coil 4 and the 1st stator can be constituted small. Moreover, the magnetic reluctance of the magnetic circuit which 
distance of the outside magnetic poles 19a, 19b, I9c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 19 and the inside magnetic poles 
19i, 19j, 19k, 19m, 19n, 19p, 19q, and 19r can be similarly made very small, and is formed of a coil 5 and the 2nd stator can be 
constituted small. Much magnetic flux can be generated with few current by this, and the output rise of a motor, low-power-izing, and 
the miniaturization of a coil will be attained. 

[0036] 20 is a connection ring which consists of stainless steel for springs, the material, for example, the plastic material, of a non- 
magnetic material, phosphor bronze for springs, etc. 

[0037] The connection ring 20 is for carrying out maintenance fixation of the 1st stator 18 and the 2nd stator 19 in the state where 
180/n times, i.e., the distance which shifts 1 1.25 degrees and has a nose of cam, had the interval those phases separated. 
[0038] Namely, the outside magnetic poles 18a, 18b, and 18c of the 1st stator 18, 18d, 18e, 18f, 18g, and 18h Outside magnetic poles 
19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of a nose of cam and the 2nd stator 19 It is related with the position of the distance detached 
building 'which has a nose of cam in a shaft and the parallel direction, and a hand of cut. a phase ~ 1 80/n times - that is, it shifts 1 1 .25 
degrees, and it is arranged so that it may face each other 

[0039] By having constituted with the non-magnetic material, the 1st stator 18 and 2nd stator 19 can be divided on a magnetic circuit, 

mutual influence can be prevented from reaching, and the performance of a connection ring of a motor is stable. 

[0040] 21 - the 1st hollow fitting - it is a member, and it is fixed to the container liner of the 1st stator 18, and Heights 21a, 21b, 21c, 

21d, 21e, 21f, 21g, and 21h protrude from between the inside magnetic poles 18i, 18j, 18k, 18m, 18n, 18p, 18q, and 18r, and fit in 

possible [ inner circumference section lu of a magnet 1, and sliding ] moreover, the 1st hollow fitting - the member 21 has hollow 

structure 

[0041] 22 - the 2nd hollow fitting - it is a member, and it is fixed to the container liner of the 2nd stator 19, and Heights 22a, 22b, 
22c, 22d, 22e, 22f, 22g, and 22h protrude from between the inside magnetic poles 19i, 19j, 19k, 19m, 19n, 19p, 19q, and 19r, and fit in 
possible [ inner circumference section lv of a magnet 1, and sliding ] moreover, the 21st hollow fitting - the member 22 has hollow 
structure 

[0042] Is of moreover, rib sections of a magnet 1 -- the thrust direction - being related ~ this 1st fitting - a member 21 and this 2nd 
fitting - it is regulated by the member 22 The magnet 1 is held possible [ rotation ] according to such structure. 
[0043] 30 is a cope plate and 3 1 is the output ring attached possible [ fitting section 30 A of a cope plate, and rotation ]. There is 
opening 30D in a cope plate. 

[0044] Hole 31a fits into pin It of a magnet 1, and rotates the output ring 31 with rotation of a magnet 1. This situation mentions later. 
[0045] 32 and 33 are drawing wings, it fitted into the cam grooves 30A and 30B formed in the cope plate 30 possible [ sliding of 
Dowels 32A and 33 A ], and Holes 32B and 33B have fitted into the dowels 3 IB and 3 1C of the output ring 31 possible [ rotation ]. It 
extracts by rotation of the output ring 3 1, and wings 32 and 33 rotating to the circumference of an optical axis, they are constituted so 
that the amount of openings may be changed. 34 is a wing presser-foot board, it is extracted between cope plates 30, holds the space 
where wings 32 and 33 can move, and is attached in the bore section of the 1st stator 18. 

[0046] It can consider as a hollow cylinder-like motor by having had the hollow fitting section which fits in possible [ the fitting 
member with which the aforementioned magnet, the above 1st, or the 2nd inside magnetic pole section was equipped in the above- 
mentioned composition, and sliding ]. Moreover, since the magnetic flux generated with a coil crosses the magnet between an outside 
magnetic pole and an inside magnetic pole Since an output serves as a high motor since it acts effectively, and the thickness size about 
radial is mostly decided in the three sum totals, the thickness of a magnet, an inside magnetic pole, and an outside magnetic pole As 
compared with the motor of the type indicated by a thing, above-mentioned JP,09-331666,A, etc. of the type which arranges a coil on 
the outside of the usual magnet, a radial size serves as a motor of the shape of a thin cylinder. 

[0047] The diameter Dl of the motor of the type indicated by JP,09-33 1666,A etc. becomes a size beyond x2 at least (magnet 
thickness + inside magnetic pole + outside magnetic pole). Since D3 is set to (2xDl+D2) (magnet thickness + inside magnetic pole + 
outside magnetic pole), it will become a size beyond x4+D2 about the diameter of the quantity of light adjustment 300, as explanation 
was given [ above-mentioned ], when this was carried in a quantity of light adjustment. Since a centrum can be arranged as an optical 
path when using the motor of the composition of this invention for a quantity of light adjusting device, it will end with the quantity of 
light adjustment of the size of outline (magnet thickness + inside magnetic pole + outside magnetic pole) x2+D2. 
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[0048] Drawing 2 is the cross section of a step motor. Drawing 3 (a), (b), drawing 4 (a), The cross section in d rawing 3 (a), drawing 4 

(a) , drawing 5 (a), drawing 6 (a), and the A-A line of ****2 is shown among (b), drawing 5 (a), (b), drawing 6 (a), and (b), and 
drawin g 3 (b), drawin g 4 (b), drawing 5 (b), and drawing 6 (b) show the cross section in the B-B line of drawing 2 . Drawing 3 (a) and 

(b) are the cross sections of a simultaneous point, dra wing 4 (a) and (b) are the cross sections of a simultaneous point, drawin g S (a) 
and (b) are the cross sections of a simultaneous point, and drawing 6 (a) and (b) are the cross sections of a simultaneous point. 
Drawing 3 and what is unnecessary to explanation of drive operation of 4, 5, and 6 of motors, such as a drawing wing and an output 
ring, are omitted. 

[0049] Next, operation of a step motor is explained. Drawing 3 (a) and the state of (b) the 1st outside magnetic pole 18a, 18b, 18c, 
18d, 18e, 18f, 18g, and 18h of the 1st stator 18 N pole, The 1st inside magnetic pole 18i, 18j, 18k, 18m, 18n, 18p, 18q, and 18r The 
south pole, It is in the state which energized the 2nd outside magnetic pole 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 
19 in coils 2 and 4 so that it might become N pole about the south pole and the 2nd inside magnetic pole 19i, 19j, 19k, 19m, 19n, 19p, 
19q, and 19r. 

[0050] The energization direction from the state of (b) to a coil 4 is changed to drawing 3 (a). The 1st outside magnetic pole 18a, 18b, 
18c, 18d, 18e, 18f, 18g, and 18h of the 1st stator 18 is made into N pole. The 1st inside magnetic pole 18i, 18j, 18k, 18m, 18n, 18p, 
18q, and 18r is made into the south pole. If the 2nd outside magnetic pole 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 
19 is made into N pole and the 2nd inside magnetic pole 19i, 19j, 19k, 19m, 19n, 19p, 19q, and 19r is excited to the south pole The 
magnet 1 which is Rota rotates 1 1.25 degrees counterclockwise, and will be in the state of indicating it in (b) as dr awi n g 4 (a). 
[0051] Next, reverse the energization to a coil 2 and the outside magnetic poles 18a, 18b, 18c, 18d, 18e, 18f, 18g, and 18h of the 1st 
stator 18 are made into the south pole. The 1st inside magnetic pole 18i, 18j, 18k, 18m, 18n, 18p, 18q, and 18r which consists of the 
1st auxiliary yoke 21 is made into N pole. If the outside magnetic poles 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 19 
are made into N pole and the 2nd inside magnetic pole 19i, 19j, 19k, 19m, 19n, 19p, 19q, and 19r is excited to the south pole The 
magnet 1 which is Rota rotates 1 1 .25 degrees counterclockwise further, and will be in the state of indicating it in (b) as drawing 5 (a). 
[0052] Next, reverse the energization to a coil 4 and the outside magnetic poles 18a, 18b, 18c, 18d, 18e, 18f, 18g, and 18h of the 1st 
stator 18 are made into the south pole. The 1st inside magnetic pole 18i, 18j, 18k, 18m, 18n, 18p, 18q, and 18r which consists of the 
1st auxiliary yoke 21 is made into N pole. If the outside magnetic poles 19a, 19b, 19c, 19d, 19e, 19f, 19g, and 19h of the 2nd stator 19 
are made into the south pole and the 2nd inside magnetic pole 19i, 19j, 19k, 19m, 19n, 19p, 19q, and 19r is excited to the N pole The 
magnet 1 which is Rota rotates 1 1 .25 degrees counterclockwise further, and will be in the state of indicating it in (b) as drawing 6 (a). 
[0053] The magnet 1 which is Rota rotates to the position according to the energization phase by switching the energization direction 
to a coil 2 and a coil 4 one by one in this way henceforth. 

[0054] Since the output ring 31 has structure which hole 31a fits into pin It of a magnet 1, and rotates with rotation of a magnet 1, by 
switching the energization direction to a coil 2 and a coil 4 one by one, it rotates one by one, extracts only the amount according to the 
rotation position, carries out the variation rate of the wings 32 and 33, and adjusts the amount of openings. 
[0055] Here, when the actuator of such composition serves as a microminiaturization, it is said that it is the optimal composition. 
[0056] Since the magnetic flux which can use as a hollow cylinder-like motor, and generates with a coil by having had the hollow 
fitting section which fits in possible [ the fitting member with which the aforementioned magnet, the above 1st, or the 2nd inside 
magnetic pole section was equipped in the above-mentioned composition, and sliding ] crosses the magnet between an outside 
magnetic pole and an inside magnetic pole and it acts effectively, it serves as a motor with a high output. Furthermore, since the 
thickness size about radial is mostly decided in the three sum totals, the thickness of a magnet, an inside magnetic pole, and an outside 
magnetic pole, it serves as a motor of the shape of a cylinder with a radial thin size as compared with the motor of the type indicated 
by a thing, above-mentioned JP,09-33 1666, A, etc. of the type which arranges a coil on the outside of the usual magnet. Since the gear 
tooth which extends to a notch hole, a shaft, and a parallel direction constitutes especially the outside magnetic pole, the diameter of a 
motor can be stopped to the minimum. That is, although the diameter of the part motor will become large if an outside magnetic pole 
will be formed with the irregularity prolonged in radial, since the gear tooth which extends to a notch hole, a shaft, and a parallel 
direction constitutes the outside magnetic pole from this example, the diameter of a motor can be stopped to the minimum. 
[0057] Since a centrum can be arranged as an optical path when using the motor of the composition of this invention for a quantity of 
light adjusting device, it will end with the quantity of light adjustment of the size of outline (magnet thickness + inside magnetic pole 
+ outside magnetic pole) x2+D2. And since the gear tooth which extends to a notch hole, a shaft, and a parallel direction constitutes 
the outside magnetic pole, it will become very compact. 

[0058] (Example 2) Drawing 7 is an example 2. It is the example which used the above-mentioned motor as a driving source of a lens 
barrel. 50 is the helicoid cope plate fixed to the 1st stator 18. It moves to shaft orientations by 51 being a lens holder, and being 
equipped with male helicoid section 51a, and this male helicoid section 51a fitting in possiblb [ scalpel helicoid section 50a of the 
helicoid cope plate 50 and sliding ], and rotating a lens holder 51. 

[0059] 52 is fixed to a lens holder 5 1 with a lens, and the position about the direction of an optical axis displaces a lens holder 5 1 by 
rotating. A lens holder 5 1 is equipped with slot 50b, this slot 50b fits in with pin 1 s of a magnet 1 , it rotates in one with a magnet 1 
about a hand of cut, and relative movement about shaft orientations is attained. That is, a lens displaces the position of the direction of 
an optical axis because a magnet 1 rotates. Since the optical axis and optical path of a lens 1 are arranged to the centrum of the motor 
of this hollow configuration, let them be compact lens-barrel equipment. 

[0060] Namely, in the above-mentioned composition, the aforementioned magnet can be used as a hollow cylinder-like motor by 
having had the hollow fitting section which fits in possible [ the fitting member with which the above 1st or the 2nd inside magnetic 
pole section was equipped, and sliding ]. Since the magnetic flux generated with a coil crosses the magnet between an outside 
magnetic pole and an inside magnetic pole Since an output serves as a high motor since it acts effectively, and the thickness size about 
radial is mostly decided in the three sum totals, the thickness of a magnet, an inside magnetic pole, and an outside magnetic pole As 
compared with the motor of the type indicated by a thing, above-mentioned JP,09-33 1666,A, etc. of the type which arranges a coil on 
the outside of the usual magnet, a radial size serves as a motor of the shape of a thin cylinder. 
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[0061 ] The diameter D 1 of the motor of the type indicated by JP,09-33 1666,A etc. becomes a size beyond x2 at least (magnet 
thickness + inside magnetic pole + outside magnetic pole). Since D3 is set to (2xDl+D2) (magnet thickness + inside magnetic pole + 
outside magnetic pole), it will become a size beyond x4+D2 about the diameter of lens-barrel equipment 300, as explanation was 
given [ above-mentioned ], when this was carried in lens-barrel equipment. When using the motor of the composition of this 
invention, a centrum can be used as an optical path and it will end with the lens-barrel equipment of the size of outline (magnet 
thickness + inside magnetic pole + outside magnetic pole) x2+D2. 
[0062] 

[Effect of the Invention] The magnet magnetized by turns by the pole where peripheral faces divide and differ in a hoop direction at 
least while being formed in the shape of a cylindrical shape according to this invention, as a full account was given above, The 1st 
bobbin around which the coil was wound, and the 2nd bobbin around which the coil was wound, The 1st outside magnetic pole section 
which is excited with the coil wound around the 1st bobbin of the above, and counters the peripheral face by the side of the end of the 
aforementioned magnet, The inner skin of the aforementioned magnet is countered. The 1st hollow outline cylindrical shape-like 
inside magnetic pole section, It is excited with the coil wound around the 2nd bobbin of the above, counter the 2nd [ which is the 
aforementioned magnet ] outside magnetic pole section which already counters the peripheral face by the side of an end, and the inner 
skin of a magnet, and it has the 2nd hollow outline cylindrical shape-like inside magnetic pole section. The aforementioned magnet 
can be used as a hollow cylinder-like motor by having considered as the motor of the structure equipped with the hollow fitting section 
which fits in possible [ the fitting member with which the above 1st or the 2nd inside magnetic pole section was equipped, and 
sliding ]. Since the magnetic flux generated with a coil crosses the magnet between an outside magnetic pole and an inside magnetic 
pole and it acts effectively, it serves as a motor with a high output. Since the thickness size about radial is mostly decided in the three 
sum totals, the thickness of a magnet, an inside magnetic pole, and an outside magnetic pole, it can offer the motor of the shape of a 
cylinder with a radial thin size as compared with the motor of the type indicated by a thing, above-mentioned JP,09-33 1666,A, etc. of 
the type which arranges a coil on the outside of the usual magnet. 

[0063] The diameter D l of the motor of the type indicated by JP,09-331666,A etc. becomes a size beyond x2 at least (magnet 
thickness + inside magnetic pole + outside magnetic pole). Since D3 is set to (2xDl+D2) (magnet thickness + inside magnetic pole + 
outside magnetic pole), it will become a size beyond x4+D2 about the diameter of the lens-barrel cope plate 300, as explanation was 
given [ above-mentioned ], when this was carried in a lens-barrel cope plate. When using the motor of the composition of this 
invention, it will end with the lens-barrel cope plate of the size of outline (magnet thickness + inside magnetic pole + outside magnetic 
pole) x2+D2. that is, the thickness size about radial [ which can use a centrum for another function by making it the above-mentioned 
composition / doughnut type ] » the motor of thin high power can be attained 

[0064] Moreover, it becomes a compact quantity of light adjusting device and a compact lens barrel by arranging the centrum of a 
motor, using such a motor as a driving source of a quantity of light adjusting device or a lens driving gear, so that it may become the 
optical path of opening or a lens. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the decomposition perspective diagram of the quantity of light adjusting device concerning this invention. 

[Drawing 2] Drawing 2 is the cross section of the quantity of light adjusting device shown in drawing I . 

[Drawing 3] Drawing 3 is the cross section showing the relation of the member of the portion of a motor. 

[Drawing 4] Drawing 4 is the cross section showing the relation of the member of the portion of a motor. 

[Drawing 5] Drawing 5 is the cross section showing the relation of the member of the portion of a motor. 

[Drawing 6] Drawing 6 is the cross section showing the relation of the member of the portion of a motor. 

[Drawing 7] Dr awing 7 is the cross section of a lens-barrel 

[ Drawin g 8] Drawing 8 is the cross section of the conventional step motor. 

[Drawing 9] Drawing 9 is the cross section showing the situation of the stator of the conventional step motor. 

[Drawing 10] Drawing 10 is a lens-barrel cope plate in the case of having arranged the conventional step motor, or the plan of a 

quantity of light adjustment. 

[Description of Notations] 

1 Magnet 

2 Coil 
4 Coil 

18 1st Stator 

19 2nd Stator 

20 Connection Ring 

21 1st Hollow Fitting - Member 

22 2nd Hollow Fitting - Member 

30 Cope Plate 

3 1 Output Ring 

32 Drawing Wing 

33 Drawing Wing 

34 Wing Presser-Foot Board 

50 Helicoid Cope Plate 

51 Lens Holder 

52 Lens 
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[ Drawin g 91 
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[Drawing 1] 
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[Drawing 21 
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[Drawing 3] 
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(b) 



[Drawmg-41 
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OSttStt, D3# <2xDl+D2> 4fc-?-et,*S 
< "7 v +fa«^+7H*flfc£) x 4 4- D 
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[0021] 

MNH] <*tt»W 1)01 -a 6#$|WD3SttW$: 
[00221 Hl**%H6<c4*<,*T\ 14*P-**Si5lB"6 

* h ni, -e^s*ffl?:njgi*ifii^ii*ii(>'c 

SV1 a, lb, 1 c, I cL 1 e, If, 1st, 1 
h, ] i , 1 j . 1 k, I in, In, 1 p, 1 q . 1 i 
tt&t> CV^W&l a, lc, L e. l sr. l i, 

IX, In, 3 q#sttfc*BSn, mwit, 1 
d, ]f r Hi. Ij, lni, lp, 1 r*iN|iCC^ 

[0024] 2tOT©^tt(OP^^r^ 6 ) 3^;U2^S5iE 
[0025] I 8(tftWBM»&ft41|i I OAr- >t?, 

*^ no?HHS^»rtr* (N/2-1 > is^^ara 

(0¥lWrtftSl8a. 18 b, 18c, 18d, 1 

atjj^ortwci«(^«s^^^^^ ^ h ie>i*ijg]ffi 

tC«^S (N/2 - 1 ) IilBP^81KC0Ml<D^»BeS 

1 a i, 1 a j , 1 8 fc, l 8m, l &n, l a p, l 

«Mai8a, 1 8h, L8c, 1 8 d, I8e. 18 
f, 18 sr. 1 8h4^l^rtlWtefisI8 i , 
18K, 18m, 18n, L8p, I8<u 18r4ti 

fi««:*fOT:RtttBK:«t4J:^K3 6 0/ <n/2> j& 



(5) 

7 

■^y*^ HtB^rs^. =M^24Kj:^-?y*? 
» 2 <DX t - jjr «t % -5 

x^Z>* !&2<d;*?-* i 9(^i-m-t<?>*ffiSSic^y 

h l<£#JaffitCftfi?£ (N/2-1) JBH1*8B 
<0¥2<£?MMS6n 9 a, 19 b, 19 c, 19d, 1 
9e, l9f, l9er, l 9>b£fl?5fcbxv*, 10 

iCttm* (N/2-1) |!Vfe8fl^24>|ttftfe 
1 9 i , I 9 j , 1 9 k, 1 9m, 1 9n, 1 9 p, 1 
9q, 19 r*lft*bXV4. WBUZOA^- 
(Dfi»Sl9a, I9h, 19c, 19d, 19e, 19 
f. I 9 fir, l 9 It 4J82 COftVHHfli 1 9 i , l9j, 
I 9 K, 1 9m, 1 9n, 19p, 1 9q, 1 9ril* 

^ i- i^tt^'^tfc-enEittlBKrjt^j;^^^ 

fiLtSi^O-CB(ata^^^J;^^3 6 0/ <n/2> ft 20 

mAb^cymmrnxm^nx^ 

[002$] rnKDZr-*? I 8fl>?HBBfflEl 8 a. 18 
fo. 18c, L e <f , 18e, 1 8 f . 18?, i8h 
&tfM2#Xr~*l 9<D$«^I 9a, 19b. 
I 9c, I 9 d, 1 9 I 9 f , I 9tr, I 9h t* 

WX£tf;4iSi4 f fT#w«:«ajT&ttfc: *J tfeftsnr 
mozt-$ 1 ztmzwx?-* I 9 4-Ct*. wc* 

fflMft 1 8 a , 18h f L8c, 18d, 18e, 18 
f. I 8 sr. I 6h ac?*2^^-# l 9(WMBH 
ftl 9a, 191), 19c, 1 9d, 1 9 e, 1 9 f , 

1 9 1 9 ii im^^x^m^rix^him 1 

<&*^-*fcJ:tf»2<0a?~ *<9f£tBli l 8 0/n 

*. Wfcl 1- 2 V 7 , tvCBK3trtt*& 0 40 

[0029] 3T1<0*t~£ t SWfflflfittl 8 a, L8 
Ik I 8 c, l 8<J, 1 8 e, 1 8 f , l 8 fir, I 8 h 

*J:P*l«ttmB4f!r4i 8 i, 18j, 18 
k. 18m, L8n, 18p, I8q, 18ri*?^ 

[C030] »2«Uf-* L 9<>>?f«IBMEl 9a, 19 
I), 19 c, 19d, 19e, 19f. 1 9 fir. L 9 ft 
*J:0'*2«>rtfltett4«t*l 9 i, 19j, 19 
k. 19m. I9n, l9i>, I9q. 1 9 r4*?^ 50 
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[0031] SHO*?-* 1 8©?HBfe<tVrt«©Wii3 
^2#SJ!W*>ft, C03^;U2iCiiS3n^*^J:O 

I SWHIJiBgl 8a, 18 b, 18 
c. ]8d, I8e, 1 8 f , 18g. 18h£t>'|*l 
M&fll8i. I8j, 18 k, 18 m, 18 n. 18 
P. 1 8 4. 1 8 rifllflSM, 
[0032] 12Wr-^ 1 9<D?|-^^0'rt1§JOr^^ 
4*4tfSttt*>ft, c<7>^^^4tciiS^n^*ecj:^ 
382©A?-M 9WWJBB1 9a, 19 b. 19 
c. 1 9 d r 1 9 e , 19f, 1 9 g , 1 9 h RDfa 
MBSl9i. I9j, 19k, 19m, l9n. 19 
P. 1 9 q, 19 i'4#J&B3ft*. 

«lKffil8a. 18D, 1 8 c . I8d, I8e. 18 
f. 18gr, 18b REXrtfflifiglS i. 18 j, 1 
8K. 18m. I8n, L8p r I8q, 1 8 r tV>m 
(Dn-#T?*4-?y*-> h limp*© 1 ?, ^WtCP 

&H%WHMESfl 19 a. 1 9 b, 19 c, 1 9 d, 1 

9e. 19 f. I 9 gr, 19b Sr;rtllffiffii9 i, 
19 j, 19k, 19m, I9n, 1 9p, 19q, 1 
9 r tVMW-Whh^VA -.y h \&W®Z<DX\ 

[0034] ifc. > h I ItMEl/feJ:^ 

[oo35i %o>tt#>n i <7>^t^-^ i e ©7dnes 1 8 

a. 18b, 18c, 18d, 1 8e, I 8 f . 18 
tt. 1 8 H 4rt«IKffil8i. I8j, 18 k, 18 
m, 1 8 n , 1 8 p . 1 8 q , 1 8 r 40>*SW£#Sk: 

2<D*-f-#l 9WfflJ«SBil9a, 19b, I 9c, 
19d, I9e, 19f, 1 9 fir, I9h4rtfflfi^l 
9 i . 1 9 j . 1 9 K, 1 9m, 1 9 i\, 1 9i>, 19 
q, 1 9 r 40WI*#KtK*S<-c«3^iL5 4»2 

[003«5] 2 0»#Btt*M©Wf4fc4*t*7"?^f 9 * 
WM-WittfB^v UAa^taffiy >*iW^*>tt* 

[00371 ilffl'J>y2 0«. ^1©^^-^18. S2 
<7>^^-^19$:, ■en^>0CK4fa4: 1 8 0/n(tHI^ 1 
1. 2 5*r^bJi^jfeffi*&4BgttffiWHB€:H!r^ 



[0038] fiP«Sltf>.*^-*l 8<054ffl»15l 8 a, I 
8b, 13c, 1 8e, 1 e f , 18sr, 18 

h O^i^O*^-? 1 9«#HMKttl 9a, 1 
9b, 19c, 19d, L9e, 1 9 f , 19g, 19 

ifil^lSHCCBBb-Cfita^l 80/n«B*I I. 25S 

[0039] ^y>yijRS^tWtCctolij«cfc*K:j: 

[wo] 2 umi^&vi£mt?fr)s mivzr 

-* i 8OrtH«:StSft0«2 la. 2 11), 2 1 
c. 2 1 d, 2 ! e, 2 i f , 2 1 2 1 

fti e i, 18 j, i an. i e in, i 8n, 1 e<>, 

[OWI] 2 2< t m2W$£&&Btf'ZWh ^2^A-f so 
-5? 1 QV>ftmLC$lE2tift : &22a. 2 2 b. 2 2 
c, 22 <J, 2 2e. 2 2 f . 2 2 s. 2 2nft'rtftll£ 
ftl 9 i, 19 j, 19k, I Sin. 1 9n, 1 9p, 
1 9 q. 1 9 T<Dltil1f>t>lti<?&t)-??*y h 1 ©|*JJ@S 

l &@fe^$tcf$l#£ti'C<,>&o 30 
[0043] 3 0 3 l»IHK®MM3 0AiB 

[0044] !tj#>J>y3 1&a3 1 h KDfcT 

[0045] 3 2. 3 3I*«9331R"C*>9. *Mfi3i)K*i« 
$n^^7^fS3 0A, 3 0Btcy,K3 2A > 3 3 A#l? 
»cJ66Kift£L. fi^L3 2B, 3 3 B#aj*'J>^3 
1 0**3 1 B 3 1 C^BfeoJ«8K5S*l/i:<r^o JB 40 
^ J J>^3 l<O@fe<CJ:0«-5O^3 2, 3 34*1^31 

1*3 2, 3 3^»«pJSto^ffll^»LMia>^?'-* 

[0046] ±ia#6£ccfc^Tmiia-7 * h £ fuggy i # 
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PS i p()9-3 3 I eee«-Cfi«3tltl'££ 
ft*. 

[0047] M709-3 3 l 86e*-cia«3»ra*s 

#^:Ar>€--*<Di&&D Ifcfc!>ft<<tfc (-^y*? hJf 
fc+MRB+fltlKB) x 2 BU^ttfeCtc*. C*i 

5Sg5£a3 0()<Ditf££D3!* ( 2 x D 1 + D2 > i ft 
&+JHM> *2 + D2^ti^BlW»«flFtf 

[0048] E2i*^^ ^ 1 7 r ^:-^(^KffiSr^^ @3 

<«). (bh H4<ax Cb), (35(a), CD). 116 
(a). (b)05*Sl!]3CaX 814(8). 05(a). E|6 
<a). tiB2«)A-Ai«T i ©ISfflH«:S0H3(h). B 
4(1)), B5(b>, a6(l))l*H2<0B-B«-C«Kffl 
H|*SlfTl**« H3Ca)t<l>)i^BI^<D|6fiffiE|r 
^D. @4(a)<t<b)4^HS#^ffiffi@'C^ t ). 05 
<a)i(b)i3OipIB*^0ffiffilir^f). @6<a)i(b) 
i*H»*c«HHt?**, H3, 4. 5, 6£4>«c8 

[0049] ^cc^^-j^-^Wt^aiH'f 113 
<a)i(b)OR 6 Jl^l^^r-^ I 8^10»WB 
fel 8a, 1 8b f 18c. 1 8d. 1 8 e, 1 8 f , 
l&ff, 1 8h^Nft, S! 8 i. 18 

j, 18 k, 1 8m, 18n, 1 8p, 1 8q, 1 8 r 
SrSS, ^2C0^r-^ i 90M2©rtfflBfcftl 9a r 
19D, 19c, I9d, L9e, I9f, 19s, 1 
9h«Sfi, ffC2fi>rtllHB19 i, 19 j, 19 k, 
19iiU 19n. 19p, L9<u l9r*NttKft& 
J:^ic=3^;l>2fccfe CX4 <cBSofc«av*&. 
[00501 H3(«>4(b)CC>IW^ri^;U4^0B«# 

^^tnotAT. u^f-^ i $<Dm\<D?um% 

1 8 a, 1 8 b, 18 c, i 8<J, L 8 e, l 8 f , 1 
8?, 18h€:Mft4 0. IP 1 GtfNMSS 1 8 i . 18 
j. 18 k, 1 8m, 18n f 1 8 p. 1 8q. 1 8 r 
€:SB4U, S20Ar-^19^2Wf«JSa®19 
a. 19b, 19c, 1 9d r 1 9e. 1 9 f . 19 
tf, 1 9h«rNffl40*2Ort|Mttffil9 i, I9j, 
1 9k, 1 9m, 1 9n, i 9 p, 1 9<u 19 r^S 



[00511 *tc. P^2^G*S«:g(E3*\ SUM 

8<WHMi&l 8a, 181), 18c, 18 
<L 18e r 18f, 18g, 1 8h£Sft£L. £1 

j. 18 k, 18m, 18 n, 18 p. 18<i. 18 r 

9b, 19c, 19d, L9e, i 9 f , I9g, 19 

h£Nft±b. S2WW5»fel 9 i. 19j. 19 

k, 19m. I9n, 19*, l9o, l9r£S1fcc 10 

[0052] **u2-r^4^Ha*S(£Sii-. 
- * 1 8 ©WSKS 1 8 a . 18 b, 18 c, 1 8d, 
l8e. 1 8 f . lStf. 1 8h£$S<bl>, Wi<9tt 
fi»a-^2 1*^^-2)^1 cDrtlSinefis 1 8 i . 18j, 
I8k, 18d, 18n, 18p, I8q, 18r&N 
SiU mzvzr^l? l 9 a. 19 

I). 19c, 19d, 19e, 19f, 1 9 fir, L9h 20 
ftSftiC, SP(2Wj«GSftI 9 i, 19j, 19k, 
19 m, 19ft, 19d, 19 a, l9r&NC£ftG£ 

11.2 5SBfeC, @6(a )£ (b ttUKCtt 

[0053] ^C©Jr^tC3^Jl/2»5cta t ^^^4-N<03i 

[0054] CK^'^y3 1<*a3 1 a#?«? h L^tf 30 
fl* NK*Ftlfc* , a' < C ice J: *j NR4S£t/ak»* 

[0055] £W£^?Mffiv7$i-?--*t$Wh 
[cos*] ±iam^fc^Tmjia^ y* ? \ t i as; 

wbs t thuss© 3 os> sifT? mm® t>nz<D vm 
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-ens©****, *jmnv\tmM'K& 

[0057] *^<0ltffiir>*-^€:jfefi8B^aKrtWT 

[0058] (101142} g7ti£k#|g'C'ft&, ±b«- 

51l*U^X*Jl^-T'*>4j^^-Ny3^K6S5 1 
a S**^ 'Ja^ KHS5 1 a fc*^ «; a >f Fttffi 
5 0©j* ^'J^'f F«5 0 a iSasjf&tCfcS UU> 

[00Wl 5 2ft*P>XT?b>x'*^y-5 lfrCB** 
ft. \s>X*>lr?-SUtW£t&CtX'imfi\ftizm 

S££frT£, b^xi^jtSifcJr^^Kli*^^ 
©*-*©*£»KEHt/Tfc4fc»:a>^ hdMn 
4M«4e*#i?a4. 

[0060] BPfelSB^WCiiC^TSSa-?^ -jp HJb«1BB 

IB?l)9-33 1 6 6 6«t s fitt$tk-Cl^^^^O : E: 
ft*. 

[0061] #RRL0 9-33 1 66 ^X:t^^nxi^ 

30a©flS*D3»<2xDl+D2) ift-y-CLf* 
< "7 v^24 f*fflJil|s+ rtffiMfe) X 4 + 

«S C-?5T*» hJ53+rt#JSH+!?l#Mfe) X2 + D2 



13 

[0062] 

[JMtolM] Hifflffil/fcJr^K:. *«m«cJ:fttt. 

*iK»*iLrrj8a**<c:^E«:s«snfc-7 y* ? h 

3ftfcS2<W<t:>£, SKSlt&sKtfVlC^Sttfc 
K**iW4ia I ®ftM£fift4, WK-?y* * YWft® 
SEff 2 fc> KBB * ft & =a ^ *K <fc 0 J8rtS£ MISS, 

c^2^HJ8ai»4:fli*. se^y** t tares 1 

4ft ><*S 2 OMMfiUlc MA MifciWrtMi iSft^I 

ffeK * ft * M8& © * - * t Lr fe C 

y* v h ftS**OT^«cc«MT*0ra**Tfct' 

h ©Ji 3 4 rtffjiag 4 m\tmv 3 ^v^xmm® 
f>t\h<Dz-m%<D'* y* v h wffljtr n ^ /t-ftHrr* 

* * ^>t<M>Jb»IMW 09-331666 St'SU 

Siva*** 4 ^^-^ccttsor^iSfifl^^ 
ffi wpiftm: - * ft W-T*»#r * 

t«e3] IM709-3 3 i6eev-ceti3<vci»« 

300<DtiL3£D3(* <2xDl +D2) 4ttoTL* 

(^y*7Hf*+rtw»=ts+?ni!flsS) m + 

(BBSS) x 2 + D20^®ftttft&^fe^&6 o 

->ft**r#*o 
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[B 2 ] H2ttia 1 cc^-r £nfettS4>iiHB'c& 

[03] H3»*-*©«^Stt©M»4*T*fiiBI 
10 [04 ] B4tt^-*<DS5^^C9BB^ftStKiBEl 
[05] H5«*-^^SP5W>^<DM^ft^rttfflIgl 

[H7 J B7fiaft00MB'C&&. 
20 [Bl 0] HI 0ltaBto^^^7^-^ftKBUfc« 
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